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as adding to the factor of safety but too uncertain to be included in design
computations. This procedure is still favored by many designers, particularly
for gravity dams of moderate dimensions, and if properly used should produce
safe and economical structures.

If /' represents the coefficient of static friction of the materials above and
below the joint, then /'S(W) will be the frictional resistance to sliding.

For equilibrium, neglecting shear, /' S(TF) must be equal to or greater than
This may be expressed thus:

> S(P)                                        [1]

or,

n0=</'                         [2]

where 0 is the angle between the vertical and the resultant.   This leads to

RULE 8a, RESISTANCE TO SLIDING, SHEAR NEGLECTED:
The tangent of 6, the angle between the vertical and the resultant of all forces,

including uplift, acting on the dam above any horizontal plane, shall be less than

the allowable coefficient of friction at that plane.

The coefficient, /', in carefully constructed dams on rock foundations, with
particular attention paid to obtaining rough surfaces at the base and at con-
struction joints, is usually considered to be at least twice as great as indicated
by experiments on well-dressed specimens of the same materials. Therefore,
if tan 6 is made equal to or less than the coefficient of friction, as indicated by
such tests, a factor of safety in this respect of at least two will be provided; and
the neglect of the adhesion or shearing resistance at the joints and foundation
will serve to increase further the factor of safety. Therefore, for horizontal
joints and rock foundations, and neglecting shear, Eq. 2 may be modified for
safe design thus:

tan^=</                          [3]

where / is the coefficient of friction of the materials on each side of the joint
or at the base, as indicated by tests on well-dressed specimens of the same
materials.

Values of / for masonry on masonry and masonry on good rock foundations
have been assumed variously between 0.6 and 0.75. In general, and for care-
ful work, a value of 0.75 is not excessive. Proper allowance, however, should
always be made where the rock foundation is poor, or where it contains nearly
horizontal seams close to the finished surface of the foundation. Such seams
are particularly dangerous if they contain clay or other unstable material.
The allowance to be made will depend on the character of the seam and its
contents, its inclination, and the ability of the rock above the seam to resist
movement. Rock otherwise satisfactory may have to be removed in order
to eliminate an objectionable seam below it.